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ABSTRACT

Objective: This study aimed to longitudinally investigate whether ever having used a
psychedelic drug can have a protective effect on incidence of suicidality among sex workers.

Design: Longitudinal cohort study.

Setting: Data were drawn from a prospective, community-based cohort of women sex workers,
known as AESHA (An Evaluation of Sex Workers Health Access), in Vancouver, Canada.

Participants: 766 sex workers completed the AESHA baseline questionnaire between January
2010 and August 2014. Participants who did not report suicidality at baseline and who completed
at least one follow-up visit were included.

Main outcome measure: Extended Cox regression was used to model predictors of new
suicidality (suicide ideation or attempts) over 54 months follow-up.

Results: Nearly half (46%; n=355) of participants reported suicidality and were thus excluded
from the present analyses. Of 290 sex workers eligible at baseline, 11% (n=31) reported recent
suicidality during follow-up, with an incidence density of 4.42 per 100 person-years (95%
Confidence Interval [CI] 3.10 to 6.30). In multivariable analysis, reported lifetime psychedelic
drug use was associated with a 60% reduced hazard for suicidality (Adjusted Hazard Ratio
[AHR] 0.40; 95%CI1 0.17 to 0.94). Crystal methamphetamine use (AHR 3.25; 95%CI 1.47 to
7.21) and childhood abuse (AHR 3.54; 95%CI 1.49 to 8.40) remained independent predictors of
suicidality.

Conclusion: The high rate of suicidality among sex workers is of major concern. Alongside
emerging evidence on the potential of psychedelic-assisted therapy to treat mental health and
addiction issues, our findings demonstrate that non-medical psychedelic drug use is
independently associated with reduced suicidality, while other illicit drug use and childhood
trauma predispose sex workers to suicidality. While observational, this study supports calls for
further research and innovative interventions to address suicide risk, including investigation of
the therapeutic utility of psychedelics.

Word Count: 287
Keywords: sex workers, psychedelics, hallucinogens, suicide prevention, mental health,
substance use
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Strengths and limitations of this study

This is the first study to longitudinally investigate the impact of psychedelic drug use on
suicidality among sex workers.

This community-based study among women sex workers demonstrates that historical
psychedelic drug use independently predicts reduced suicidality and supports calls for
further research and innovative interventions to address suicide risk, including
investigation of the therapeutic utility of psychedelics.

The study population included women from a wide-ranging representation of sex work
environments, increasing generalizability.

The mapping of working areas and time—location sampling helped to ensure a
representative sample and to minimize selection bias.

Data were self-reported and variables examined included highly stigmatized topics,
introducing the potential for recall bias, social desirability and reporting bias.
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INTRODUCTION

Despite efforts to improve mental health over the last 60 years, suicide remains a critical public
health concern worldwide [1,2]. Suicide was the second leading cause of death globally in 2012
among 15-29 year olds [2], with an estimated 80-90% of suicide deaths attributable to mental
health or substance use disorders [3,4]. Significant gaps remain in empirical research examining
suicidality among marginalized populations. Women sex workers experience disproportionately
high levels of social and health-related risks and harms, including stigma, discrimination, and
violence [5—7], and previous studies highlight the unmet mental health needs of sex workers,
underscoring the associations of social exclusion, depression, and post-traumatic stress disorder
(PTSD) with suicidality [8—12]. Research demonstrates greater risk for suicidality among those
with a history of trauma [1,13] and among women sex workers who report historical experiences
of violence and childhood abuse [8-10,14,15]. Further, Indigenous women are vastly
overrepresented among street-based sex workers in North America, and face devastating and
multigenerational effects of trauma and social dislocation (e.g., high burden of mental illness and
suicidality) as a result of colonialism, racialized policies, and displacement from land and home

communities [16,17].

Various biological, interpersonal, and socio-structural factors (e.g., social exclusion/isolation,
education level, employment) contribute to our understanding of suicidal behaviors [1,18]. Given
the complex etiological pathways to suicide and ineffectiveness of interventions to reduce the
burden of suicidality, the US National Institute of Mental Health has called for innovative

research on suicide prevention and treatment for suicidality [19].
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A number of psychedelic drug therapies are being revisited following a 40-year hiatus in
research for the treatment of depression, anxiety, PTSD, eating disorders, and addiction [20].
Psychedelic drugs include lysergic acid diethylamide (LSD), psilocybin, dimethyltryptamine
(DMT), mescaline, and methylenedioxymethamphetamine (MDMA), many of which are being
investigated in clinical/pre-clinical studies for their neuropharmacological functions and
potential as adjuncts to psychotherapy [21,22]. While renewed interest in psychedelic medicine
is challenged by various funding, methodological, and legal impediments, the emerging evidence
indicating improved outcomes for some individuals suffering from mental health and addiction
issues has generated new scientific inquiry and an imposing obligation to advance this research
[20,23,24]. Recent observational studies in the US demonstrate significant associations between
lifetime psychedelic use and reduced recidivism and intimate partner violence among
populations of prison inmates [25,26], and reduced psychological distress and suicidality among

the general adult population [27-29].

Despite the multifaceted vulnerabilities experienced by sex workers, there remains a paucity of
data on suicide rates and research that systematically examines factors that potentiate or mitigate
suicidality among sex workers, particularly in the global north. Some evidence suggests that
psychedelic drug use may be protective with regard to suicidality [27-29] and is associated with
significant improvements in psychological wellbeing and reductions in depression and anxiety in
clinical settings [30-35], yet existent research is characterized by large gaps. Given the urgency
of addressing and preventing suicide and calls for prioritizing innovative treatments in the wake
of largely ineffective interventions, this study aimed to longitudinally investigate whether

lifetime psychedelic drug use is associated with a reduced incidence of suicidality (suicide
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ideation or attempts) among women sex workers. We postulated that psychedelic drug use would

have an independent protective effect on suicidality over the study period.

METHODS

Study Design and Participants

Data for this study were drawn from a large, community-based, prospective cohort of over 800
women sex workers initiated in 2010, known as AESHA (An Evaluation of Sex Workers Health
Access). Eligibility criteria for study participants included cisgender or transgender women, 14
years of age or older, who exchanged sex for money within the last 30 days. AESHA participants
completed interviewer-administered questionnaires and HIV/STI/HCV serology testing at
enrollment and biannually. Interview, outreach and nursing staff included experiential
individuals (current/former sex workers) with substantial community experience. Participants
were recruited across Metro Vancouver using time-location sampling and community mapping
strategies, with day and late-night outreach to outdoor sex work locations (i.e., streets,
alleyways), indoor sex work venues (i.e., massage parlors, micro-brothels, and in-call locations),
and online. Weekly outreach is conducted to over 100 sex work venues by outreach/nursing
teams operating a mobile van, with regular contact as well as encouraging drop-in to women-
only spaces at the research office, contributing to an annual retention rate of >90% for AESHA

participants.

The main interview questionnaire elicits responses related to socio-demographics (e.g., sexual

identity, ethnicity, housing), the work environment (e.g., access to services, violence/safety,

policing, incarceration), client characteristics (e.g., types/fees of services, condom use), intimate
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partners (e.g., sexual history, cohabitation, financial support), trauma and violence (e.g., lifetime
and childhood trauma, exposure to intimate partner and workplace violence), and comprehensive
injection and non-injection drug use patterns. The clinical questionnaire relates to overall
physical, mental, and emotional health, and HIV testing and treatment experiences to support
education, referral, and linkages with care. The research team works in close partnership with the
affected community and a diversity of stakeholders (e.g., legal/human rights experts,
community-based organizations, service providers, health authorities, government officials, and
international policy bodies) and regularly engages in knowledge exchange efforts. AESHA is
monitored by a Community Advisory Board of over 15 sex work, women’s health and HIV
service agencies, as well as representatives from the health authority and policy experts, and
holds ethical approval through Providence Health Care/University of British Columbia Research
Ethics Board. All participants receive an honorarium of $40 CAD at each bi-annual visit for their

time, expertise and travel.

Statistical Analyses

Analyses were restricted to AESHA participants who had never thought about or attempted
suicide at baseline and completed at least one follow-up visit between January 2010 and August
2014. The outcome of interest was a first episode of suicidality, defined as responding ‘yes’ to
having thought about or attempted suicide in the last six months. Time-fixed variables examined
included age (continuous), gender/sexual minority (lesbian, gay, bisexual, trans, or two-spirit),
Indigenous ancestry (inclusive of First Nations, Metis, and Inuit), being an im/migrant worker
(versus Canadian born), education (high school or greater), and physical and/or sexual childhood

abuse (before age 18). Variables treated as time-updated covariates based on bi-annual follow-up
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data included HIV/STI serostatus, recent homelessness, recent physical and/or sexual violence
by clients, recent police harassment and/or arrest, and primary place to solicit clients. Time-
updated injection and non-injection drug use variables included use of psychedelics (any
hallucinogens, including LSD/acid, magic mushrooms/psilocybin, salvia, ecstasy/ MDMA),
marijuana, pharmaceutical opioids (any street methadone/suboxone, dilaudid, morphine,
oxycontin, percocet/vicodin/demerol, or T3s/T4s), crack, cocaine, crystal methamphetamine, and

heroin.

Using extended Cox regression, unadjusted and adjusted hazard ratios (HR and AHR) and 95%
confidence intervals (CI) were calculated to identify predictors of suicidality. Variables
hypothesized a priori to be predictors of suicidality and those that were significantly correlated
with the outcome at the p<0.05 level in bivariate analyses were subsequently fitted into a
multivariable Cox model. Backward model selection was used to determine the final
multivariable model with the best overall fit, as indicated by the lowest Akaike information
criterion (AIC) value. A complete case analysis was used, where observations with missing data
were excluded from analyses, and participants who were lost to follow-up were right censored at
their most recent study visit. All statistical analyses were performed using SAS software version

9.4 (SAS Institute, Cary, NC, USA). Two-sided p-values are reported.

RESULTS
Of the total 766 sex workers who completed the AESHA baseline questionnaire, 46% (n=355)
reported ever experiencing suicidality (45%; n=343 reported suicidal thoughts, 32%; n=245

attempted suicide) and were thus excluded from this analysis. Those with missing observations
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for suicidality at baseline (n=50/766; 6.5%) were excluded from analysis, and one additional
participant was excluded because reported suicidality was missing at follow-up. A total of 290
sex workers without suicidality who completed at least one follow-up visit were eligible for
inclusion in the present analysis. Participants were followed for a total of 53.5 months (median =
29.9 months). Baseline characteristics of participants who reported suicidality during follow-up

compared to those who did not are displayed in Table 1.

Overall, 11% (n=31) thought about or attempted suicide for the first time during follow-up, with
an incidence density of 4.42 per 100 person-years (95%CI 3.10 to 6.30). The median age was 36
(interquartile range [IQR] 29 to 42) and 16% (n=45) of participants identified as gender or sexual
minorities. One third (n=93) reported Indigenous ancestry and one quarter (n=73) had been
homeless in the last six months. Half of participants (49%; n=142) solicited clients on the streets,
and 37% (n=106) solicited clients in indoor establishments. In terms of occupational violence,
14% (n=41) and 37% (n=107) reported physical/sexual violence from clients and police
harassment/arrest, respectively. Nearly half (47%; n=136) of participants reported ever being
physically and/or sexually abused before age 18, and among those who reported suicidality, 77%
(n=24/31) experienced childhood abuse compared to 43% (n=112/259) among those who did not

report suicidality (p<0.001). Overall HIV prevalence was 11% (n=33).

The majority of participants (63%, n=184) reported ever using crack and 56% (n=162) reported
ever using cocaine, with higher proportions of crack and cocaine use among those reporting
suicidality than those who did not (p=0.003). Close to half (49%, n=141) reported lifetime heroin

use, which was significantly higher among those who reported suicidality than those who did not
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(68% vs. 46%, p=0.02). Approximately one third (31%, n=90) of participants had ever used
crystal methamphetamine, and this was significantly higher among those who reported
suicidality than those who did not (58% vs. 28%, p<0.001). Overall, 27% (n=79) of participants

reported ever using a psychedelic substance.

Unadjusted and adjusted hazard ratios for factors associated with a first episode of suicidality
during follow-up are displayed in Table 2. In the final multivariable model, crystal
methamphetamine use (AHR 3.25; 95%CI 1.47 to 7.21) and physical and/or sexual childhood
abuse (AHR 3.54; 95%CI 1.49 to 8.40) remained independently associated with time to
suicidality. Psychedelic use was associated with a 60% reduced hazard of suicidality (AHR 0.40;

95%CI10.17 to 0.94).

DISCUSSION

This study demonstrated that among women sex workers, a population at disproportionately
elevated risk for psychological distress and suicide, lifetime psychedelic drug use predicted a
reduced hazard for suicidality. Crystal methamphetamine use and childhood abuse predisposed
sex workers to suicidality corresponding to more than a three-fold increased hazard. Suicidality
was highly prevalent, with almost half of sex workers reporting lifetime suicidality at baseline,
and 11% reporting a first episode of suicidality in the last six months during follow-up. Few
studies have longitudinally examined predictors of suicidality among sex workers, and of the
available data, most are cross-sectional and/or conducted in lower and middle income settings

[8,15,36,37]. The present study, based on a community-based, prospective cohort of sex workers,
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adds to a growing body of literature documenting the protective and therapeutic potentials of

psychedelic substances [20,23,33,38,39].

Data were self-reported, and questions pertaining to events that occurred in the past may be
subject to recall bias. Variables examined included sensitive and highly stigmatized topics such
as childhood trauma, violence, and illicit drug use, which introduce the potential for social
desirability and reporting bias. However, the likelihood of these biases is reduced by the
community-based nature of the study. Suicidality among sex workers is influenced by complex
individual, interpersonal and structural variables, some of which may have not been measured in
this study. While lifetime psychedelic drug use was found to reduce the hazard of suicidality, the
associations uncovered in this analysis cannot be determined as causal. The study population
included women from a wide-ranging representation of sex work environments, yet findings may
not be fully generalizable to sex workers in other settings. The mapping of working areas and

time—location sampling helped to ensure a representative sample and to minimize selection bias.

Prior cross-sectional research conducted in Sydney, Australia demonstrated significant links
between depression, trauma, and suicidality, where an estimated 42% of street-based female sex
workers reported attempting suicide and 74% reported lifetime suicidal ideation [10,36]. While
estimates of mental illness vary significantly across sex work settings, up to three-quarters of sex
workers in a US study reported severe depression, anxiety, or PTSD [12]. In studies conducted in
Asia, recent suicide attempts ranged from 19% among sex workers in Goa, India [15] to 38%
among sex workers in China [8,11,40]. Transgender women involved in sex work, a population

experiencing significant psychosocial vulnerability, report notably further elevated rates of
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suicidality: three quarters of participants in San Francisco reported suicide ideation, of whom
64% attempted suicide [41]. Our findings extend upon research establishing associations
between lifetime use of illicit drugs and increased risk for suicidality: in bivariate analysis, all
classes of illicit drugs were demonstrated to increase the hazard of suicidality with the exception
of psychedelics. In multivariable analysis, psychedelics were independently associated with a
60% reduced hazard for suicidality, contributing to emergent evidence on the potential of

psychedelics to mitigate risks for suicide.

Among the various scientific studies examining the potential benefits of psychedelic drug use, a
recent and large (n>190,000) longitudinal study conducted among the general US adult
population demonstrated that psychedelics are associated with reduced psychological distress
and suicidality [27]. A recent open-label trial conducted in the UK demonstrated the safety and
efficacy of psilocybin for treating major depression [30], and another open-label trial in Brazil
found rapid and sustained anti-depressant effects from the Amazonian psychedelic brew
ayahuasca administered in a clinical setting [32]. The ways in which psychedelics may alleviate
suffering associated with mental health is undoubtedly a complex phenomenon. It has been
hypothesized that psychedelics modify neurobiological processes involved in suicidality by
down-regulating 5-HT;4 serotonin receptors, as increased binding (and up-regulation) of this
receptor has been implicated in major depression and suicide [33,39,42]. Further, psychedelics
are evidenced to alter neural network connectivity and enhance recall of autobiographical
memories, which may facilitate positive reprocessing of trauma [21,43,44]. Recent randomized,
placebo-controlled, cross-over studies found that psilocybin (among n=25 adults) and LSD

(among n=20 adults) were associated with increased positive mood and psychological wellbeing
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[31,33], supporting other work demonstrating the anti-depressive/anxiolytic effects of
psychedelics [22,34,45,46]. The potential of psychedelics to elicit “mystical-type” experiences,
with profound and sustained positive changes in attitudes and mood, may play a key role in
addiction treatment interventions [35,39,47,48]. For example, psilocybin-assisted psychotherapy
demonstrated high success in smoking cessation outcomes at six months follow-up (abstinence
rates of 80%), with significant correlations found between psilocybin sessions and elevated
ratings of personal meaningfulness, wellbeing, and life satisfaction [49]. Randomized control
trials in the US and Switzerland have demonstrated significant long-term improvements among
patients with treatment-resistant PTSD following MDMA-assisted psychotherapy [50,51], and

similar research has commenced in Vancouver, Canada.

Sex workers experience complex and synergistic effects between trauma, mental health
comorbidities, and risk for suicidality. Sex workers report high rates of childhood abuse [52—-54],
which is associated with an increased likelihood of experiencing subsequent physical or sexual
violence, as well as initiating injection drug use [55-57]. For those suffering from emotional
trauma stemming from violence, including indirect violence (i.e., witnessing violence), there
may be a proclivity to use drugs for self-medication [58,59]. Violence and sexual coercion have
been found to be significantly associated with suicidality among sex worker populations in China
and India [8,9,15,60]. As demonstrated in this study, having an early traumatic life event is a key
risk factor for suicide among sex workers, a high proportion of whom are Indigenous, and
experiencing historical trauma can have harmful intergenerational impacts [1,16]. Given that
historical experiences of violence and trauma denote significant risk for suicide, there is an

urgent need to provide integrated, trauma-informed intervention services for sex workers and
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other marginalized populations. Currently available interventions and pharmacological
treatments for suicidality show limited efficacy, and concerted efforts should be made not only to
increase access to evidence-based treatments, but also to explore alternative approaches to
improving mental health and wellbeing. Emerging research and evidence show positive
outcomes with psychedelic-assisted treatments, which have demonstrated an excellent record of
safety with few to no serious adverse effects reported [20,22,30,61]. This study suggests
psychedelic substances may hold promise as useful tools in addressing mental health issues and

remediating risks for psychological distress and suicide.

CONCLUSION

The high rate of suicidality among sex workers identified in this study is a critical public health
concern. In the context of emerging research and evidence on the therapeutic potential of
psychedelics to treat mental health issues, our findings demonstrated that historical psychedelic
use was independently associated with reduced suicidality among sex workers, while other drug
use and childhood trauma increased the hazard for suicidality. This study supports calls for
further research and innovative treatments and interventions to address and prevent suicide,
including further investigation of the therapeutic utility of psychedelic drugs in treating mental

illness and promoting mental wellness.
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Table 1: Baseline characteristics of sex workers in Vancouver who thought about or attempted suicide over
follow-up, compared to those who did not (N=290)

Characteristics IS]:gclld(zlllllz};) T:zssl;lg(;ao/l:;y p-value
Age (median, IQR) 34 (27t0 47) 36 (29 t0 42) 0.767
Gender/sexual minority 7 (22.6) 38 (14.7) 0.291
Born in Canada 29 (93.6) 156 (60.2) <0.001
Indigenous ancestry 18 (58.1) 75 (29.0) 0.001
Education, high school or greater 10 (32.3) 142 (54.8) 0.017
HIV seropositivity' 7 (22.6) 26 (10.0) 0.065
STI seropositivity’ 309.7) 35 (13.5) 0.778
Homelessness’ 10 (32.3) 63 (24.3) 0.336
Psychedelic use 8(25.8) 71 (27.4) 0.849
Marijuana use 27 (87.1) 152 (58.7) 0.002
Prescription opioid use 12 (38.7) 77 (29.7) 0.306
Crack use 27 (87.1) 157 (60.6) 0.004
Cocaine use 25 (80.7) 137 (52.9) 0.003
Crystal meth use 18 (58.1) 72 (27.8) <0.001
Heroin use 21(67.7) 120 (46.3) 0.024
Non-injection drug use’ 27 (87.1) 148 (57.1) 0.001
Injection drug use’ 16 (51.6) 81 (31.3) 0.023
Physical/sexual client violence' 5(16.1) 36 (13.9) 0.784
Physical/sexual childhood abuse 24 (77.4) 112 (43.2) <0.001
Police harassment/arrest’ 16 (51.6) 91 (35.1) 0.072
Primary place to solicit clients’

Street/public space 24 (77.4) 118 (45.6) 0.002

Indoor/in-call venue 3(9.7) 103 (39.8) -

f)r;(%ieé)ee)ndent/self—advertising (e.g., newspapers, 4(129) 38 (14.7) )
" In the last 6 months
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Table 2: Unadjusted and adjusted hazard ratios for predictors of time to suicidality among sex workers in
Vancouver, 2010-2014 (N=290)

Unadjusted p-value Adjusted p-value
Hazard Ratio Hazard Ratio
(95%CI) (95%CI)

Characteristics

©CoO~NOUTA,WNPE

1.00 (0.45 to 2.23) 0.995 0.40 (0.17 to 0.94) 0.036
3.44(1.21t09.79) 0.021 - -
Prescription opioid use 1.88 (0.91 to 3.90) 0.089 - -
Crack use 3.06 (1.07 to 8.74) 0.037 - -
2.53(1.03 to 6.22) 0.043 - -
Crystal meth use 3.73 (1.75t0 7.97) <0.001 3.25(1.47t0 7.21) 0.004
Heroin use 2.26 (0.99 to 5.13) 0.053 - -
2.15(0.92 to 5.06) 0.078 - -
3.92 (1.69 to0 9.09) 0.002 3.54 (1.49 to 8.40) 0.004
2.76 (1.34 t0 5.67) 0.006 - -
6.72 (1.62t027.95)  0.009 - -
Homelessness' 2.55(1.19 to 5.44) 0.016 1.95(0.91 to 4.17) 0.085

Psychedelic use

=
o

Marijuana use

[
-

B e
AWN

Cocaine use

e
0~ O O

HIV seropositivity’
Childhood abuse

N =
o ©

Indigenous ancestry

NN
N -

Canadian born

NN
W

Primary place to solicit clients®

N
ol

0.19 (0.06 to 0.66) 0.009 - -
0.38 (0.14 to 1.05) 0.061 - -

Indoor venue (vs. street)

NN
~N O

Independent (vs. street)

N
[os]

"In the last 6 months
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Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract Title page, 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 1
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3,4
Objectives 3 State specific objectives, including any prespecified hypotheses 4,5
Methods
Study design Present key elements of study design early in the paper 56
Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 5,6
collection
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ABSTRACT

Objective: This study aimed to longitudinally investigate whether ever having used a
psychedelic drug can have a protective effect on incidence of suicidality among marginalized
women.

Design: Longitudinal community-based cohort study.

Setting: Data were drawn from a prospective, community-based cohort of marginalized women
in Metro Vancouver, Canada.

Participants: 766 women completed the baseline questionnaire between January 2010 and
August 2014. Participants who did not report suicidality at baseline and who completed at least
one follow-up visit were included.

Main outcome measure: Extended Cox regression was used to model predictors of new
suicidality (suicide ideation or attempts) over 54 months follow-up.

Results: Nearly half (46%; n=355) of participants reported prior suicidality and were thus
excluded from the present analyses. Of 290 women eligible at baseline, 11% (n=31) reported
recent suicidality during follow-up, with an incidence density of 4.42 per 100 person-years (95%
Confidence Interval [CI] 3.10 to 6.30). In multivariable analysis, reported lifetime psychedelic
drug use was associated with a 60% reduced hazard for suicidality (Adjusted Hazard Ratio
[AHR] 0.40; 95%CI 0.17 to 0.94). Crystal methamphetamine use (AHR 3.25; 95%CI 1.47 to
7.21) and childhood abuse (AHR 3.54; 95%CI 1.49 to 8.40) remained independent predictors of
suicidality.

Conclusion: The high rate of suicidality identified in this study is of major concern. Alongside
emerging evidence on the potential of psychedelic-assisted therapy to treat some mental illness
and addiction issues, our findings demonstrate that naturalistic psychedelic drug use is
independently associated with reduced suicidality, while other illicit drug use and childhood
trauma predispose women to suicidality. While observational, this study supports calls for further
investigation of the therapeutic utility of psychedelic drugs in treating mental illness and
promoting mental wellness.

Word Count: 277
Keywords: women, psychedelics, hallucinogens, suicide prevention, mental health, substance
use
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Strengths and limitations of this study

This is the first study to longitudinally investigate the potential protective effect of
psychedelic drug use on suicidality, drawing from a large, community-based cohort of
marginalized women.

Multivariable Cox regression analyses were used to examine the impact of lifetime
psychedelic drug use on incidence of suicidality among a marginalized population.
The associations between specific psychedelics, contexts of their use, and suicidality
were not explored in this study.

Not all potential confounding variables could be controlled for in this study and the
associations uncovered cannot be determined as causal.

Data were self-reported and variables examined included highly stigmatized topics,
introducing the potential for recall bias, social desirability and reporting bias.
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INTRODUCTION

Despite efforts to improve mental health over the last 60 years, suicide remains a critical public
health concern worldwide [1,2]. Suicide was the second leading cause of death globally in 2012
among 15-29 year olds [2], with an estimated 80-90% of suicide deaths attributable to mental
health or substance use disorders [3,4]. Significant gaps remain in empirical research examining
suicidality among marginalized populations. Marginalized women, such as sex workers who are
street-involved or use drugs, experience disproportionately high levels of social and health-
related risks and harms, including stigma, discrimination, and violence [5-7] as a result of
dynamic structural drivers including poverty, criminalization, and racism. While sex workers are
a diverse population working from indoor in-call and out-call venues to street-based settings,
previous studies highlight substantial unmet mental health needs of more marginalized and
street-involved sex workers. Studies among street-based sex workers and those who use drugs
underscore the associations of social exclusion, depression, and post-traumatic stress disorder
(PTSD) with suicidality [8—12]. Research demonstrates greater risk for suicidality among those
with a history of trauma [1,13,14] and among women sex workers who report historical
experiences of violence and childhood abuse [8-10,15,16]. Further, Indigenous women are
vastly overrepresented among street-based sex workers in North America, and face devastating
and multigenerational effects of trauma and socio-economic dislocation (e.g., high burden of
mental illness and suicidality) as a result of colonialism, racialized policies, and displacement

from land and home communities [17,18].

Various biological, interpersonal, and socio-structural factors (e.g., social exclusion/isolation,

education level, employment) contribute to our understanding of suicidal behaviors [1,19]. While
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evidence has demonstrated that some forms of cognitive behavioral therapy and pharmacological
interventions may reduce suicidality, the literature is hampered by publication bias and
significant heterogeneity of strategies and outcome measures [14,20]. There remains an urgency
to better understand pathways to suicidality, with data highlighting the need for tailored
intervention approaches for key marginalized populations [20,21]. Given the complex etiological
pathways to suicide and limited effectiveness of well-established evidence-based interventions to
reduce the burden of suicidality, the US National Institute of Mental Health has called for

innovative research on suicide prevention and treatment for suicidality [22].

A number of psychedelic drug therapies are being revisited following a 40-year hiatus in
research into their potential for the treatment of depression, anxiety, PTSD, eating disorders, and
addiction [23]. Psychedelic drugs include the classic serotonergic psychedelics or
“hallucinogens” lysergic acid diethylamide (LSD), psilocybin, dimethyltryptamine (DMT), and
mescaline, as well as the “enactogen” or “empathogen” methylenedioxymethamphetamine
(MDMA) [23-25], all of which are being investigated in clinical/pre-clinical studies for their
neuropharmacological functions and potential as adjuncts to psychotherapy [26-28]. While
renewed interest in psychedelic medicine is challenged by various funding, methodological, and
legal impediments, the emerging evidence indicating improved outcomes for some individuals
suffering from mental health and addiction issues has generated new scientific inquiry and an
imposing obligation to advance this research [23,29,30]. Recent observational studies in the US
demonstrate significant associations between lifetime psychedelic use and reduced recidivism
and intimate partner violence among populations of prison inmates [31,32], and reduced

psychological distress and suicidality among the general adult population [33-35].
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Despite the multifaceted vulnerabilities experienced by marginalized sex workers, there remains
a paucity of data on suicide rates and research that systematically examines factors that
potentiate or mitigate suicidality among sex workers, particularly in the global north. Some
evidence suggests that psychedelic drug use may be protective with regard to suicidality [33—-35]
and is associated with significant improvements in psychological wellbeing and reductions in
depression and anxiety in clinical settings [36—41], yet existent research is characterized by large
gaps. Given the urgency of addressing and preventing suicide and calls for prioritizing
innovative interventions, this study aimed to longitudinally investigate whether lifetime
psychedelic drug use is associated with a reduced incidence of suicidality (suicide ideation or
attempts) among a cohort of marginalized women. We postulated that psychedelic drug use

would have an independent protective effect on suicidality over the study period.

METHODS

Study Design and Participants

Data for this study were drawn from a large, community-based, prospective cohort of women sex
workers initiated in 2010, known as AESHA (An Evaluation of Sex Workers Health Access).
Eligibility criteria for study participants included cisgender or transgender women, 14 years of
age or older, who exchanged sex for money within the last 30 days. AESHA participants
completed interviewer-administered questionnaires and HIV/STI/HCV serology testing at
enrollment and biannually. Interview, outreach and nursing staff included experiential
individuals (current/former sex workers) with substantial community experience. Participants

were recruited across Metro Vancouver using time-location sampling and community mapping
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strategies, with day and late-night outreach to outdoor sex work locations (i.e., streets,
alleyways), indoor sex work venues (i.e., massage parlors, micro-brothels, and in-call locations),
and online. Weekly outreach is conducted to over 100 sex work venues by outreach/nursing
teams operating a mobile van, with regular contact as well as encouraging drop-in to women-
only spaces at the research office, contributing to an annual retention rate of >90% for AESHA

participants.

The main interview questionnaire elicits responses related to socio-demographics (e.g., sexual
identity, ethnicity, housing), the work environment (e.g., access to services, violence/safety,
policing, incarceration), client characteristics (e.g., types/fees of services, condom use), intimate
partners (e.g., sexual history, cohabitation, financial support), trauma and violence (e.g., lifetime
and childhood trauma, exposure to intimate partner and workplace violence), and comprehensive
injection and non-injection drug use patterns. The clinical questionnaire relates to overall
physical, mental, and emotional health, and HIV testing and treatment experiences to support
education, referral, and linkages with care. The research team works in close partnership with the
affected community and a diversity of stakeholders (e.g., legal/human rights experts,
community-based organizations, service providers, health authorities, government officials, and
international policy bodies) and regularly engages in knowledge exchange efforts. AESHA is
monitored by a Community Advisory Board of over 15 sex work, women’s health and HIV
service agencies, as well as representatives from the health authority and policy experts, and
holds ethical approval through Providence Health Care/University of British Columbia Research
Ethics Board. All participants receive an honorarium of $40 CAD at each bi-annual visit for their

time, expertise and travel.
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Analyses for this study were restricted to AESHA participants who had never thought about or
attempted suicide at baseline and completed at least one follow-up visit between January 2010
and August 2014. Those with missing observations for suicidality at baseline (n=50/766; 6.5%)
were excluded from analysis, and one additional participant was excluded because reported

suicidality was missing at follow-up.

Statistical Analyses

The outcome of interest was a first episode of suicidality, defined as responding ‘yes’ to having
thought about or attempted suicide in the last six months. Time-fixed variables examined
included age (continuous), gender/sexual minority (lesbian, gay, bisexual, trans, or two-spirit),
Indigenous ancestry (inclusive of First Nations, Métis, and Inuit), being an im/migrant worker
(versus Canadian born), education (high school or greater), and physical and/or sexual childhood
abuse (before age 18). Variables treated as time-updated covariates based on bi-annual follow-up
data included HIV/STI serostatus, recent homelessness, recent physical and/or sexual violence
by clients, recent police harassment and/or arrest, and primary place to solicit clients. Time-
updated injection and non-injection drug use variables included lifetime use of psychedelics
(including LSD/acid, magic mushrooms/psilocybin, ecstasy/ MDMA), cannabis, pharmaceutical
opioids (any street methadone/suboxone, dilaudid, morphine, oxycontin,

percocet/vicodin/demerol, or T3s/T4s), crack, cocaine, crystal methamphetamine, and heroin.

Using extended Cox regression, unadjusted and adjusted hazard ratios (HR and AHR) and 95%

confidence intervals (CI) were calculated to identify predictors of suicidality. Variables
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hypothesized a priori to be predictors of suicidality (e.g., psychedelic drug use) and those that
were significantly correlated with the outcome at the p<0.05 level in bivariate analyses were
subsequently fitted into a multivariable Cox model. Backward model selection was used to
determine the final multivariable model with the best overall fit, as indicated by the lowest
Akaike information criterion (AIC) value. A complete case analysis was used, where
observations with missing data were excluded from analyses, and participants who were lost to
follow-up were right censored at their most recent study visit. All statistical analyses were
performed using SAS software version 9.4 (SAS Institute, Cary, NC, USA). Two-sided p-values

are reported.

RESULTS

Socio-Demographic Characteristics

Of the total 766 women who completed the baseline questionnaire, 46% (n=355) reported ever
experiencing suicidality (45%; n=343 reported suicidal thoughts, 32%; n=245 attempted suicide)
and were thus excluded from this analysis. A total of 290 women without suicidality who
completed at least one follow-up visit were eligible for inclusion in the present analysis.
Participants were followed for a total of 53.5 months (median = 29.9 months). Baseline
characteristics of participants who reported suicidality during follow-up compared to those who

did not are displayed in Table 1.

Overall, 11% (n=31) thought about or attempted suicide for the first time during follow-up, with

an incidence density of 4.42 per 100 person-years (95%CI 3.10 to 6.30). The median age was 36

(interquartile range [IQR] 29 to 42) and 16% (n=45) of participants identified as gender or sexual
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minorities. One third (n=93) identified as Indigenous and one quarter (n=73) had been homeless
in the last six months. Half of participants (49%; n=142) solicited clients on the streets, and 37%
(n=106) solicited clients in indoor establishments. In terms of workplace violence, 14% (n=41)
and 37% (n=107) reported physical/sexual violence from clients and police harassment/arrest,
respectively. Nearly half (47%; n=136) of participants reported ever being physically and/or
sexually abused before age 18, and among those who reported suicidality, 77% (n=24/31)
experienced childhood abuse compared to 43% (n=112/259) among those who did not report

suicidality (p<0.001).

Substance Use

Over half of participants reported ever using crack (63%, n=184) or cocaine (56%; n=162), with
higher proportions of crack and cocaine use among those reporting suicidality than those who did
not (p=0.003). Close to half (49%, n=141) reported lifetime heroin use, which was significantly
higher among those who reported suicidality than those who did not (68% vs. 46%, p=0.02).
Approximately one third (31%, n=90) of participants had ever used crystal methamphetamine,
and this was significantly higher among those who reported suicidality than those who did not
(58% vs. 28%, p<0.001). Overall, 27% (n=79) of participants reported ever using a psychedelic
substance, and of those, 75% (n=59) had used MDMA/ecstasy, 35% (n=28) had used LSD/acid,

and 30% (n=24) had used psilocybin/magic mushrooms.

Bivariate and Multivariable Cox Analyses

Unadjusted and adjusted hazard ratios for factors associated with a first episode of suicidality

during follow-up are displayed in Table 2. In the final multivariable model, crystal
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methamphetamine use (AHR 3.25; 95%CI 1.47 to 7.21) and physical and/or sexual childhood
abuse (AHR 3.54; 95%CI 1.49 to 8.40) remained independently associated with time to
suicidality. Psychedelic use was associated with a 60% reduced hazard of suicidality (AHR 0.40;

95%C10.17 to 0.94).

DISCUSSION

This study demonstrated that among marginalized women, many of whom are street-involved
and experience a disproportionate burden of violence, trauma, psychological distress and suicide,
naturalistic psychedelic drug use predicted a significantly reduced hazard for suicidality. Crystal
methamphetamine use and childhood abuse predisposed women to suicidality corresponding to
more than a three-fold increased hazard. Suicidality was highly prevalent, with almost half of
women reporting lifetime suicidality at baseline, and 11% reporting a first episode of suicidality
in the last six months during follow-up. Few studies have longitudinally examined predictors of
suicidality among marginalized sex workers, and of the available data, most are cross-sectional
and/or conducted in lower and middle income settings [8,16,42,43]. The present study, based on
a community-based, prospective cohort of marginalized women, adds to a growing body of
literature documenting the protective and therapeutic potentials of psychedelic substances

[23,29,39,44,45].

Data were self-reported, and questions pertaining to events that occurred in the past may be
subject to recall bias. Variables examined included sensitive and highly stigmatized topics such
as childhood trauma, violence, and illicit drug use, which introduce the potential for social

desirability and reporting bias. However, the likelihood of these biases is reduced by the
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community-based nature of the study. While lifetime psychedelic drug use was found to reduce
the hazard of suicidality, the associations uncovered in this analysis cannot be determined as
causal. Suicidality is influenced by complex individual, interpersonal and structural variables,
and not all potential confounding variables could be controlled for in this study. For example,
women who use psychedelics may also possess some characteristic(s) associated with a reduced
likelihood of being suicidal (e.g., openness to experience, curiosity, or spirituality), which were
not examined in this study. Despite the relative safety of psychedelic drug use as evidenced from
the clinical and non-clinical literature [36,46—49], it should be noted that the use of psychedelics,
particularly with unknown doses sourced from unregulated street markets, is not without risk,
highlighting the importance of set and setting [23]; the doses and contexts of psychedelic use
among women in the present study could not be determined. The standard error for the
association between psychedelic use and suicidality was somewhat high, resulting in a wider
confidence interval. However, a large and significant protective effect was demonstrated in
multivariable analysis, despite the relatively small number of events for suicidality over follow-
up. With a larger sample size, we would expect a narrower confidence interval for this
association. The study population included women from a wide-ranging representation of sex
work environments, yet findings may not be fully generalizable to sex workers in other settings.
The mapping of working areas and time—location sampling helped to ensure a representative

sample and to minimize selection bias.

This study is the first to longitudinally investigate associations with suicidality among women
sex workers in North America, and builds upon prior cross-sectional research highlighting

significantly elevated rates of suicidality and unmet mental health needs in this population. For
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example, a study conducted in Sydney, Australia demonstrated significant links between
depression, trauma, and suicidality, where an estimated 42% of street-based female sex workers
reported attempting suicide and 74% reported lifetime suicidal ideation [10,42]. While estimates
of mental illness vary significantly across sex work settings, up to three-quarters of street- and
drug-involved sex workers in a US study reported severe depression, anxiety, or PTSD [12].
Notably, our study demonstrated a lower risk of suicidality among women working indoors in
bivariate analysis (HR 0.19, p=0.009), lending support to the critical role of safer workplace
environments in mitigating risk. In studies conducted in Asia, recent suicide attempts ranged
from 19% among sex workers in Goa, India [16] to 38% among sex workers in China [8,11,50],
many of whom work in marginalized settings with few workplace protections. Transgender
women involved in sex work, a sub-population experiencing significant psychosocial
vulnerability and discrimination, report notably further elevated rates of suicidality: three
quarters of participants in San Francisco reported suicide ideation, of whom 64% attempted
suicide [51]. Our findings extend upon research establishing associations between lifetime use of
illicit drugs and increased risk for suicidality: in bivariate analysis, all classes of illicit drugs
were demonstrated to increase the hazard of suicidality with the exception of psychedelics. In
multivariable analysis, psychedelics were independently associated with a 60% reduced hazard
for suicidality, contributing to emergent evidence on the potential of psychedelics to mitigate

risks for suicide.

Among the various scientific studies examining the potential benefits of psychedelic drug use, a
recent and large (n>190,000) population study conducted among adult respondents in the US

demonstrated that psychedelics are associated with reduced psychological distress and suicidality
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[33]. A recent open-label trial conducted in the UK demonstrated the safety and efficacy of
psilocybin for treating major depression [36], and another open-label trial in Brazil found rapid
and sustained anti-depressant effects from the Amazonian psychedelic brew ayahuasca
administered in a clinical setting [38]. The ways in which psychedelics may alleviate suffering
associated with some mental illness is undoubtedly a complex phenomenon. It has been
hypothesized that psychedelics modify neurobiological processes that may be involved in
suicidality by down-regulating 5-HT,s serotonin receptors, as increased binding (and up-
regulation) of this receptor has been implicated in major depression and suicide [39,45,52].
Further, there is evidence that psychedelics alter neural network connectivity and enhance recall
of autobiographical memories, which may facilitate positive reprocessing of trauma [26,53,54].
Recent randomized, placebo-controlled, cross-over studies found that psilocybin (among n=25
adults) and LSD (among n=20 adults) were associated with increased positive mood and
psychological wellbeing [37,39], supporting other work demonstrating the anti-
depressive/anxiolytic effects of psychedelics [27,40,55,46]. The potential of psychedelics to
elicit “mystical-type” experiences, with profound and sustained positive changes in attitudes and
mood, may play a key role in addiction treatment interventions [41,45,56,57]. For example,
psilocybin-assisted psychotherapy demonstrated high success in smoking cessation outcomes at
six months follow-up (abstinence rates of 80%), and mystical experiences generated from the
psilocybin sessions were significantly correlated with elevated ratings of personal
meaningfulness, wellbeing, and life satisfaction [58]. Randomized control trials in the US and
Switzerland have demonstrated significant long-term improvements among patients with
treatment-resistant PTSD following MDMA -assisted psychotherapy [59,28], and further research

is continuing in an international multi-site phase 3 clinical trial.
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Marginalized and street-based sex workers experience complex and synergistic effects between
trauma, lack of workplace safety, and mental health/substance use comorbidities that elevate risk
of suicidality. Marginalized women and sex workers who use drugs report high rates of
childhood abuse [60-62], which is associated with an increased likelihood of experiencing
subsequent physical or sexual violence, as well as initiating injection drug use [63—65]. For those
suffering from emotional trauma stemming from violence, including indirect violence (i.e.,
witnessing violence), there may be a proclivity to use drugs for self-medication [66,67]. Violence
and sexual coercion have been found to be significantly associated with suicidality among sex
worker populations in China and India [8,9,16,68]. As demonstrated in this study, having an
early traumatic life event is a key risk factor for suicide among sex workers, a high proportion of
whom are Indigenous, and experiencing historical trauma can have harmful intergenerational
impacts [1,17]. Given that historical experiences of violence and trauma denote significant risk
for suicide, there is an urgent need to provide integrated, trauma-informed intervention services
for sex workers and other marginalized populations. Currently available interventions and
pharmacological treatments for suicidality show limited efficacy, and concerted efforts should be
made not only to increase access to evidence-based treatments, but also to explore alternative
approaches to improving mental health and wellbeing. Emerging research and evidence show
positive outcomes with psychedelic-assisted treatments, which have demonstrated an excellent
record of safety with few to no serious adverse effects reported [23,27,36,69]. This study
suggests psychedelic substances may hold promise as useful tools in addressing mental health

issues and remediating risks for psychological distress and suicide.
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CONCLUSION

The high rate of suicidality among marginalized women identified in this study is a critical
public health concern. In the context of emerging research and evidence on the therapeutic
potential of psychedelics to treat mental health issues, our findings demonstrated that naturalistic
psychedelic use was independently associated with reduced suicidality among sex workers, while
other drug use and childhood trauma increased the hazard for suicidality. This is the first study to
longitudinally investigate the relationship between psychedelic drug use and suicidality. While
observational, this study supports calls for further investigation of the therapeutic utility of

psychedelic drugs in treating mental illness and promoting mental wellness.
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Table 1: Baseline characteristics of sex workers in Vancouver who thought about or attempted suicide over
follow-up, compared to those who did not (N=290)

Characteristics 181:?11(311“‘73‘;) :2285l9ﬁ§§i;;2:71’:;y p-value
Age (median, IQR) 34 (27 to 47) 36 (29 to 42) 0.767
Gender/sexual minority 7 (22.6) 38 (14.7) 0.291
Born in Canada 29 (93.6) 156 (60.2) <0.001
Indigenous ancestry 18 (58.1) 75 (29.0) 0.001
Education, high school or greater 10 (32.3) 142 (54.8) 0.017
HIV seropositivity’ 7 (22.6) 26 (10.0) 0.065
STI seropositivityT 3.7 35(13.5) 0.778
Homelessness’ 10 (32.3) 63 (24.3) 0.336
Psychedelic use 8 (25.8) 71 (27.4) 0.849
Cannabis use 27 (87.1) 152 (58.7) 0.002
Prescription opioid use 12 (38.7) 77 (29.7) 0.306
Crack use 27 (87.1) 157 (60.6) 0.004
Cocaine use 25 (80.7) 137 (52.9) 0.003
Crystal meth use 18 (58.1) 72 (27.8) <0.001
Heroin use 21 (67.7) 120 (46.3) 0.024
Non-injection drug use’ 27 (87.1) 148 (57.1) 0.001
Injection drug use’ 16 (51.6) 81 (31.3) 0.023
Physical/sexual client violence” 5(16.1) 36 (13.9) 0.784
Physical/sexual childhood abuse 24 (77.4) 112 (43.2) <0.001
Police harassment/arrest’ 16 (51.6) 91 (35.1) 0.072
Primary place to solicit clients’

Street/public space 24 (77.4) 118 (45.6)

Indoor/in-call venue 309.7) 103 (39.8)

Independent/self-advertising (e.g., newspapers, 4(12.9) 38 (14.7) 0.002

online)

" In the last 6 months
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Table 2: Unadjusted and adjusted hazard ratios for predictors of time to suicidality among sex workers in

Vancouver, 2010-2014 (N=290)

Characteristics

Unadjusted
Hazard Ratio
(95%CI)

p-value

Adjusted
Hazard Ratio
(95%CI)

p-value

P OO~NOUILAWNPE

Psychedelic use
Cannabis use
Prescription opioid use
Crack use

Cocaine use

Crystal meth use
Heroin use

HIV seropositivity’
Childhood abuse
Indigenous ancestry
Canadian born

Homelessness'

Primary place to solicit clients’
Indoor venue (vs. street)

Independent (vs. street)

1.00 (0.45 to 2.23)
3.44 (1.21 10 9.79)
1.88 (0.91 to 3.90)
3.06 (1.07 to 8.74)
2.53 (1.03 to 6.22)
3.73(1.75 t0 7.97)
2.26 (0.99 to 5.13)
2.15 (0.92 to 5.06)
3.92 (1.69 t0 9.09)
276 (1.34 10 5.67)
6.72 (1.62 to 27.95)
2.55(1.19 to 5.44)

0.19 (0.06 to 0.66)
0.38 (0.14 to 1.05)

0.995
0.021
0.089
0.037
0.043
<0.001
0.053
0.078
0.002
0.006
0.009
0.016

0.009
0.061

0.40 (0.17 to 0.94)*

3.25(1.47to 7.21)*

3.54 (1.49 to 8.40)*

1.95 (091 to 4.17)*

0.036

0.004

0.004

0.085

*1In the last 6 months

*Final multivariable model determined using backward selection with best overall fit, as indicated by the lowest Akaike information criterion

(AIC) value.
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Section/Topic #em Recommendation Reported on page #
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract Title page, 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 1
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3,4
Objectives 3 State specific objectives, including any prespecified hypotheses 4,5
Methods
Study design Present key elements of study design early in the paper 56
Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 5,6
collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up 5
(b) For matched studies, give matching criteria and number of exposed and unexposed n/a
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 6,7
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 5-7
measurement comparability of assessment methods if there is more than one group
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Results
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ABSTRACT

Objective: This study aimed to longitudinally investigate whether ever having used a
psychedelic drug can have a protective effect on incidence of suicidality among marginalized
women.

Design: Longitudinal community-based cohort study.

Setting: Data were drawn from a prospective, community-based cohort of marginalized women
in Metro Vancouver, Canada.

Participants: 766 women completed the baseline questionnaire between January 2010 and
August 2014. Participants who did not report suicidality at baseline and who completed at least
one follow-up visit were included.

Main outcome measure: Extended Cox regression was used to model predictors of new
suicidality (suicide ideation or attempts) over 54 months follow-up.

Results: Nearly half (46%; n=355) of participants reported prior suicidality and were thus
excluded from the present analyses. Of 290 women eligible at baseline, 11% (n=31) reported
recent suicidality during follow-up, with an incidence density of 4.42 per 100 person-years (95%
Confidence Interval [CI] 3.10 to 6.30). In multivariable analysis, reported lifetime psychedelic
drug use was associated with a 60% reduced hazard for suicidality (Adjusted Hazard Ratio
[AHR] 0.40; 95%CI1 0.17 to 0.94). Crystal methamphetamine use (AHR 3.25; 95%CI 1.47 to
7.21) and childhood abuse (AHR 3.54; 95%CI 1.49 to 8.40) remained independent predictors of
suicidality.

Conclusion: The high rate of suicidality identified in this study is of major concern. Alongside
emerging evidence on the potential of psychedelic-assisted therapy to treat some mental illness
and addiction issues, our findings demonstrate that naturalistic psychedelic drug use is
independently associated with reduced suicidality, while other illicit drug use and childhood
trauma predispose women to suicidality. While observational, this study supports calls for further
investigation of the therapeutic utility of psychedelic drugs in treating poor mental health and
promoting mental wellness.

Word Count: 278
Keywords: women, psychedelics, hallucinogens, suicide prevention, mental health, substance
use
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Strengths and limitations of this study

To the best of our knowledge, this is the first study to longitudinally investigate the
potential protective effect of psychedelic drug use on suicidality, drawing from a large,
community-based cohort of marginalized women.

Multivariable Cox regression analyses were used to examine the impact of lifetime
psychedelic drug use on incidence of suicidality among a marginalized population.
The associations between specific psychedelics, contexts of their use, and suicidality
were not explored in this study.

Not all potential confounding variables could be controlled for in this study and the
associations uncovered cannot be determined as causal.

Data were self-reported and variables examined included highly stigmatized topics,
introducing the potential for recall bias, social desirability and reporting bias.
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INTRODUCTION

Despite efforts to improve mental health over the last 60 years, suicide remains a critical public
health concern worldwide [1,2]. Suicide was the second leading cause of death globally in 2012
among 15-29 year olds [2], with an estimated 80-90% of suicide deaths attributable to mental
health or substance use disorders [3,4]. Significant gaps remain in empirical research examining
suicidality among marginalized populations. Marginalized women, such as sex workers who are
street-involved or use drugs, experience disproportionately high levels of social and health-
related risks and harms, including stigma, discrimination, and violence [5-7] as a result of
dynamic structural drivers including poverty, criminalization, and racism. While sex workers are
a diverse population working from indoor in-call and out-call venues to street-based settings,
previous studies highlight substantial unmet mental health needs of more marginalized and
street-involved sex workers. Studies among street-based sex workers and those who use drugs
underscore the associations of social exclusion, depression, and post-traumatic stress disorder
(PTSD) with suicidality [8—12]. Research demonstrates greater risk for suicidality among those
with a history of trauma [1,13,14] and among street-involved sex workers who report historical
experiences of violence and childhood abuse [8-10,15,16]. Further, Indigenous women are
vastly overrepresented among street-based sex workers in North America, and face devastating
and multigenerational effects of trauma and socio-economic dislocation (e.g., high burden of
mental illness and suicidality) as a result of colonialism, racialized policies, and displacement

from land and home communities [17,18].

Various biological, interpersonal, and socio-structural factors (e.g., social exclusion/isolation,

education level, employment) contribute to our understanding of suicidal behaviors [1,19]. While
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evidence has demonstrated that some forms of cognitive behavioral therapy and pharmacological
interventions may reduce suicidality, the literature is hampered by publication bias and
significant heterogeneity of strategies and outcome measures [14,20]. Due to ethical challenges
and limitations to studying suicide and its proxies (i.e., ideation and attempts), there remains a
paucity of evidence from randomized controlled trials to support the efficacy of prevention
interventions [20]. Researchers have largely focused on examining suicidality outcomes (rather
than suicide itself), which may not be fully generalizable to understanding suicide or accurately
evaluating treatment approaches [21]. Further, stigma continues to hinder research and reporting
of suicidality [21]. There remains an urgency to better understand pathways to suicidality, with
literature highlighting the need for innovative psychological and psychosocial treatments [14]
and tailored intervention approaches for key marginalized populations [20,21]. Given the
complex etiological pathways to suicide and limited effectiveness of well-established evidence-
based interventions to reduce the burden of suicidality, the US National Institute of Mental

Health has called for innovative research on suicide prevention and treatment for suicidality [22].

A number of psychedelic drug therapies are being revisited following a 40-year hiatus in
research into their potential for the treatment of depression, anxiety, PTSD, eating disorders, and
addiction [23]. Psychedelic drugs include the classic serotonergic psychedelics or
“hallucinogens” lysergic acid diethylamide (LSD), psilocybin, dimethyltryptamine (DMT), and
mescaline, as well as the “enactogen” or “empathogen” methylenedioxymethamphetamine
(MDMA) [23-25], all of which are being investigated in clinical/pre-clinical studies for their
neuropharmacological functions and potential as adjuncts to psychotherapy [26-28]. While

renewed interest in psychedelic medicine is challenged by various funding, methodological, and
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legal impediments, the emerging evidence indicating improved outcomes for some individuals
suffering from mental health and addiction issues has generated new scientific inquiry and an
imposing obligation to advance this research [23,29,30]. Recent observational studies in the US
demonstrate significant associations between lifetime psychedelic use and reduced recidivism
and intimate partner violence among populations of prison inmates [31,32], and reduced

psychological distress and suicidality among the general adult population [33-35].

Despite the multifaceted structural and social inequities that shape poor mental health burden
among marginalized and street-involved sex workers, there remains a paucity of data on suicide
rates and research that systematically examines factors that potentiate or mitigate suicidality
among sex workers, particularly in the global north. Some evidence suggests that psychedelic
drug use may be protective with regard to suicidality [33—35] and is associated with significant
improvements in psychological wellbeing and reductions in depression and anxiety in clinical
settings [36—41], yet existent research is characterized by large gaps. Given the urgency of
addressing and preventing suicide and calls for prioritizing innovative interventions, this study
aimed to longitudinally investigate whether lifetime psychedelic drug use is associated with a
reduced incidence of suicidality (suicide ideation or attempts) among a community-based
prospective cohort of marginalized women. We postulated that psychedelic drug use would have

an independent protective effect on suicidality over the study period.

METHODS

Study Design and Participants
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Data for this study were drawn from a large, community-based, prospective cohort of women sex
workers initiated in 2010, known as AESHA (An Evaluation of Sex Workers Health Access).
Eligibility criteria for study participants included cisgender or transgender women, 14 years of
age or older, who exchanged sex for money within the last 30 days. AESHA participants
completed interviewer-administered questionnaires and HIV/STI/HCV serology testing at
enrollment and biannually. Experiential staff (current/former sex workers) are represented across
interview, outreach and nursing teams, including coordinators with substantial community
experience. Participants were recruited across Metro Vancouver using time-location sampling
and community mapping strategies, with day and late-night outreach to outdoor sex work
locations (i.e., streets, alleyways), indoor sex work venues (i.e., massage parlors, micro-brothels,
and in-call locations), and online. Weekly outreach by experiential staff is conducted to over 100
sex work venues by outreach/nursing teams operating a mobile van, with regular contact as well
as encouraging drop-in to women-only spaces at the research office, contributing to an annual

retention rate of >90% for AESHA participants.

The main interview questionnaire elicits responses related to socio-demographics (e.g., sexual
and gender identities, ethnicity, housing), the work environment (e.g., access to services,
violence/safety, policing, incarceration), client characteristics (e.g., types/fees of services, male
condom use), intimate partners (e.g., sexual history, cohabitation, financial support), trauma and
violence (e.g., lifetime and childhood trauma, exposure to intimate partner and workplace
violence), and comprehensive injection and non-injection drug use patterns. The clinical
questionnaire relates to overall physical, mental, and emotional health, and HIV testing and

treatment experiences to support education, referral, and linkages with care. The research team
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works in close partnership with the affected community and a diversity of stakeholders (e.g.,
legal/human rights experts, community-based organizations, service providers, health authorities,
government officials, and international policy bodies) and regularly engages in knowledge
exchange efforts. AESHA is monitored by a Community Advisory Board of over 15 sex work,
women’s health and HIV service agencies, as well as representatives from the health authority
and policy experts, and holds ethical approval through Providence Health Care/University of
British Columbia Research Ethics Board. All participants receive an honorarium of $40 CAD at

each bi-annual visit for their time, expertise and travel.

To capture initial episodes of suicidality, analyses for this study were restricted to AESHA
participants who had never thought about or attempted suicide at baseline and completed at least
one follow-up visit between January 2010 and August 2014. Those with missing observations for
suicidality at baseline (n=50/766; 6.5%) were excluded from analysis, and one additional

participant was excluded because reported suicidality was missing at follow-up.

Statistical Analyses

The outcome of interest was a first episode of suicidality, defined as responding ‘yes’ to having
thought about or attempted suicide in the last six months. Time-fixed variables examined
included age (continuous), gender/sexual minority (lesbian, gay, bisexual, trans, or two-spirit),
Indigenous ancestry (inclusive of First Nations, Métis, and Inuit), being an im/migrant worker
(versus Canadian born), education (high school or greater), and physical and/or sexual childhood
abuse (before age 18). Variables treated as time-updated covariates based on bi-annual follow-up

data included HIV/STI serostatus, recent homelessness, recent physical and/or sexual violence
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by clients, recent police harassment and/or arrest, and primary place to solicit clients. Time-
updated injection and non-injection drug use variables included lifetime use of psychedelics
(including LSD/acid, magic mushrooms/psilocybin, ecstasy/ MDMA), cannabis, pharmaceutical
opioids (any street methadone/suboxone, dilaudid, morphine, oxycontin,

percocet/vicodin/demerol, or T3s/T4s), crack, cocaine, crystal methamphetamine, and heroin.

Using extended Cox regression, unadjusted and adjusted hazard ratios (HR and AHR) and 95%
confidence intervals (CI) were calculated to identify predictors of suicidality. Psychedelic drug
use, hypothesized a priori to be a predictor of suicidality, and variables that were significantly
correlated with the outcome at the p<0.10 level in bivariate analyses were subsequently fitted
into a multivariable Cox model. Backward model selection was used to determine the final
multivariable model with the best overall fit, as indicated by the lowest Akaike information
criterion (AIC) value. A complete case analysis was used, where observations with missing data
were excluded from analyses, and participants who were lost to follow-up were right censored at
their most recent study visit. All statistical analyses were performed using SAS software version

9.4 (SAS Institute, Cary, NC, USA). Two-sided p-values are reported.

RESULTS

Socio-Demographic Characteristics

Of the total 766 women who completed the baseline questionnaire, 46% (n=355) reported ever
experiencing suicidality (45%; n=343 reported suicidal thoughts, 32%; n=245 attempted suicide)
and were thus excluded from this analysis. A total of 290 women without suicidality who

completed at least one follow-up visit were eligible for inclusion in the present analysis.
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Participants were followed for a total of 53.5 months (median = 29.9 months). Baseline
characteristics of participants who reported suicidality during follow-up compared to those who

did not are displayed in Table 1.

Overall, 11% (n=31) thought about or attempted suicide for the first time during follow-up, with
an incidence density of 4.42 per 100 person-years (95%CI 3.10 to 6.30). The median age was 36
(interquartile range [IQR] 29 to 42) and 16% (n=45) of participants identified as gender or sexual
minorities. One third (n=93) identified as Indigenous and one quarter (n=73) had been homeless
in the last six months. Half of participants (49%; n=142) solicited clients on the streets, and 37%
(n=106) solicited clients in indoor establishments. In terms of workplace violence and
harassment, 14% (n=41) and 37% (n=107) reported recent exposure to physical and/or sexual
violence from clients/dates and recent police harassment without arrest, respectively. Nearly half
(47%; n=136) of participants reported ever being physically and/or sexually abused before age
18, and among those who reported suicidality, 77% (n=24/31) experienced childhood abuse

compared to 43% (n=112/259) among those who did not report suicidality (p<0.001).

Substance Use

Over half of participants reported ever using crack (63%, n=184) or cocaine (56%; n=162), with
higher proportions of crack and cocaine use among those reporting suicidality than those who did
not (p=0.003). Close to half (49%, n=141) reported lifetime heroin use, which was significantly
higher among those who reported suicidality than those who did not (68% vs. 46%, p=0.02).
Approximately one third (31%, n=90) of participants had ever used crystal methamphetamine,

and this was significantly higher among those who reported suicidality than those who did not
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(58% vs. 28%, p<0.001). Overall, 27% (n=79) of participants reported ever using a psychedelic
substance, and of those, 75% (n=59) had used MDMA/ecstasy, 35% (n=28) had used LSD/acid,

and 30% (n=24) had used psilocybin/magic mushrooms.

Bivariate and Multivariable Cox Analyses

Unadjusted and adjusted hazard ratios for factors associated with a first episode of suicidality
during follow-up are displayed in Table 2. In the final multivariable model, crystal
methamphetamine use (AHR 3.25; 95%CI 1.47 to 7.21) and physical and/or sexual childhood
abuse (AHR 3.54; 95%CI 1.49 to 8.40) remained independently associated with time to
suicidality. Psychedelic use was associated with a 60% reduced hazard of suicidality (AHR 0.40;

95%CI10.17 to 0.94).

DISCUSSION

This study demonstrated that among marginalized women, many of whom are street-involved
and experience a disproportionate burden of violence, trauma, psychological distress and suicide,
naturalistic psychedelic drug use predicted a significantly reduced hazard for suicidality. Crystal
methamphetamine use and childhood abuse predisposed women to suicidality corresponding to
more than a three-fold increased hazard. Suicidality was highly prevalent, with almost half of
women reporting lifetime suicidality at baseline, and 11% reporting a first episode of suicidality
in the last six months during follow-up. Few studies have longitudinally examined predictors of
suicidality among marginalized sex workers, and of the available data, most are cross-sectional
and/or conducted in lower and middle income settings [8,16,42,43]. The present study, based on

a community-based, prospective cohort of marginalized women, adds to a growing body of
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literature documenting the protective and therapeutic potentials of psychedelic substances

[23,29,39,44,45].

Data were self-reported, and questions pertaining to events that occurred in the past may
be subject to recall bias. Variables examined included sensitive and highly stigmatized topics
such as childhood trauma, violence, and illicit drug use, which introduce the potential for social
desirability and reporting bias. However, the likelihood of these biases is reduced by the
community-based nature of the study. While lifetime psychedelic drug use was found to reduce
the hazard of suicidality, the associations uncovered in this analysis cannot be determined as
causal. However, the use of Cox regression analysis in this study was able to determine a
temporal relationship between psychedelic use and suicidality. The sample was restricted to
participants who had not experienced suicidal ideation or attempt at baseline, ensuring that
psychedelic use preceded suicidality and thus providing evidence that psychedelics have a
protective effect. Due to a lack of statistical power, analyses evaluating the effects of more
nuanced indicators of psychedelic use (e.g., frequency of use or recent use), as well as separate
analyses for ideation and attempt outcomes, were not feasible. Further examination of these
variables would certainly be interesting and important in future analyses with additional data
from follow-up questionnaires. Suicidality is influenced by complex individual, interpersonal
and structural variables, and not all potential confounding variables could be controlled for in
this study. For example, women who use psychedelics may also possess some characteristic(s)
associated with a reduced likelihood of being suicidal (e.g., openness to experience, curiosity, or
spirituality), which were not examined in this study. Despite the relative safety of psychedelic

drug use as evidenced from the clinical and non-clinical literature [36,46—49], it should be noted
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that the use of psychedelics, particularly with unknown doses sourced from unregulated street
markets, is not without risk, highlighting the importance of set and setting [23]; the doses and
contexts of psychedelic use among women in the present study could not be determined. The
standard error for the association between psychedelic use and suicidality was somewhat high,
resulting in a wider confidence interval. However, a large and significant protective effect was
demonstrated in multivariable analysis, despite the relatively small number of events for
suicidality over follow-up. With a larger sample size, we would expect a narrower confidence
interval for this association. The study population included women from a wide-ranging
representation of sex work environments, yet findings may not be fully generalizable to sex
workers in other settings. The mapping of working areas and time—location sampling helped to

ensure a representative sample and to minimize selection bias.

To the best of our knowledge, this study is the first to longitudinally investigate associations with
suicidality among marginalized and street-involved sex workers in North America, and builds
upon prior cross-sectional research highlighting significantly elevated rates of suicidality and
unmet mental health needs in this population. For example, a study conducted in Sydney,
Australia demonstrated significant links between depression, trauma, and suicidality, where an
estimated 42% of street-based female sex workers reported attempting suicide and 74% reported
lifetime suicidal ideation [10,42]. While estimates of mental illness vary significantly across sex
work settings, up to three-quarters of street- and drug-involved sex workers in a US study
reported severe depression, anxiety, or PTSD [12]. Notably, our study demonstrated a lower risk
of suicidality among women working indoors in bivariate analysis (HR 0.19, p=0.009), lending

support to the critical role of safer workplace environments in mitigating risk. In studies
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conducted in Asia, recent suicide attempts ranged from 19% among sex workers in Goa, India
[16] to 38% among sex workers in China [8,11,50], many of whom work in marginalized
settings with few workplace protections. Transgender women involved in sex work, a sub-
population experiencing significant psychosocial vulnerability and discrimination, report notably
further elevated rates of suicidality: three quarters of participants in San Francisco reported
suicide ideation, of whom 64% attempted suicide [51]. The global evidence is unequivocal that
in settings where sex work is criminalized, sex workers are unable to access essential social,
health, and legal protections (e.g., against violence), highlighting the need for structural (e.g.,
decriminalization) and community-led interventions to improve health and human rights [5]. A
structural approach to mitigating suicidality risk requires a reform of laws and policies that
perpetuate stigma, discrimination, violence, and unequal access to health and social supports
among sex workers. Increased support for community-driven interventions that are gender and
culturally appropriate are urgently needed, and any clinical treatment utilizing psychedelics must

be developed alongside sex worker-led interventions and community empowerment.

Our findings extend upon research on associations between lifetime use of illicit drugs and
increased risk for suicidality: in bivariate analysis, all classes of illicit drugs were demonstrated
to increase the hazard of suicidality with the exception of psychedelics. In multivariable analysis,
psychedelics were independently associated with a 60% reduced hazard for suicidality,
contributing to emergent evidence on the potential of psychedelics to mitigate risks for suicide.

Among the various scientific studies examining the potential benefits of psychedelic drug use, a
recent and large (n>190,000) population study conducted among adult respondents in the US

demonstrated that psychedelics are associated with reduced psychological distress and suicidality
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[33]. A recent open-label trial conducted in the UK demonstrated the safety and efficacy of
psilocybin for treating major depression [36], and another open-label trial in Brazil found rapid
and sustained anti-depressant effects from the Amazonian psychedelic brew ayahuasca
administered in a clinical setting [38]. The ways in which psychedelics may alleviate suffering
associated with some mental illness is undoubtedly a complex phenomenon. It has been
hypothesized that psychedelics modify neurobiological processes that may be involved in
suicidality by down-regulating 5-HT,4 serotonin receptors, as increased binding (and up-
regulation) of this receptor has been implicated in major depression and suicide [39,45,52].
Further, there is evidence that psychedelics alter neural network connectivity and enhance recall
of autobiographical memories, which may facilitate positive reprocessing of trauma [26,53,54].
Recent randomized, placebo-controlled, cross-over studies found that psilocybin (among n=25
adults) and LSD (among n=20 adults) were associated with increased positive mood and
psychological wellbeing [37,39], supporting other work demonstrating the anti-
depressive/anxiolytic effects of psychedelics [27,40,46,55]. The potential of psychedelics to
elicit “mystical-type” experiences, with profound and sustained positive changes in attitudes and
mood, may play a key role in addiction treatment interventions [41,45,56,57]. For example,
psilocybin-assisted psychotherapy demonstrated high success in smoking cessation outcomes at
six months follow-up (abstinence rates of 80%), and mystical experiences generated from the
psilocybin sessions were significantly correlated with elevated ratings of personal
meaningfulness, wellbeing, and life satisfaction [58]. Randomized control trials in the US and
Switzerland have demonstrated significant long-term improvements among patients with
treatment-resistant PTSD following MDMA-assisted psychotherapy [28,59], and further research

is continuing in an international multi-site phase 3 clinical trial.
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Marginalized and street-based sex workers experience complex and synergistic effects between
trauma, lack of workplace safety, and mental health/substance use comorbidities that elevate risk
of suicidality. Marginalized women and sex workers who use drugs report high rates of
childhood abuse [60-62], which is associated with an increased likelihood of experiencing
subsequent physical or sexual violence, as well as initiating injection drug use [63—65]. For those
suffering from emotional trauma stemming from violence, including indirect violence (i.e.,
witnessing violence), there may be a proclivity to use drugs for self-medication [66,67]. Violence
and sexual coercion have been found to be significantly associated with suicidality among sex
worker populations in China and India [8,9,16,68]. As demonstrated in this study, having an
early traumatic life event is a key risk factor for suicide among sex workers, a high proportion of
whom are Indigenous, and experiencing historical trauma can have harmful intergenerational
impacts [1,17]. Given that historical experiences of violence and trauma denote significant risk
for suicide, there is an urgent need to provide integrated, trauma-informed intervention services
for sex workers and other marginalized populations. Currently available interventions and
pharmacological treatments for suicidality show limited efficacy, and concerted efforts should be
made not only to increase access to evidence-based treatments, but also to explore alternative
approaches to improving mental health and wellbeing. Emerging research and evidence show
positive outcomes with psychedelic-assisted treatments, which have demonstrated an excellent
record of safety with few to no serious adverse effects reported [23,27,36,69]. This study
suggests psychedelic substances may hold promise as useful tools in addressing mental health

issues and remediating risks for psychological distress and suicide.
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CONCLUSION
The high rate of suicidality among marginalized women identified in this study is a critical

public health concern. In the context of emerging research and evidence on the therapeutic

©CoO~NOUTA,WNPE

potential of psychedelics to treat mental health issues, our findings demonstrated that naturalistic
13 psychedelic use was independently associated with reduced suicidality among sex workers, while
15 other drug use and childhood trauma increased the hazard for suicidality. To the best of our
18 knowledge, this is the first study to longitudinally investigate the relationship between
20 psychedelic drug use and suicidality. While observational, this study supports calls for further
investigation of the therapeutic utility of psychedelic drugs in treating mental illness and

25 promoting mental wellness.
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Table 1: Baseline characteristics of women in Vancouver who thought about or attempted suicide over

6 g p
7 follow-up, compared to those who did not (N=290)
8

e Suicidality No Suicidality
9 Characteristics n=31 (11%) n=259 (89%) p-value
10
11 Age (median, IQR) 34 (27 to 47) 36 (29 to 42) 0.767
12 Gender/sexual minority 7 (22.6) 38 (14.7) 0.291
13
14 Born in Canada 29 (93.6) 156 (60.2) <0.001
15 Indigenous ancestry 18 (58.1) 75 (29.0) 0.001
16 Education, high school or greater 10 (32.3) 142 (54.8) 0.017
ig HIV seropositivity' 7 (22.6) 26 (10.0) 0.065
19 STI seropositivity’ 309.7) 35 (13.5) 0.778
20 Homelessness’ 10 (32.3) 63 (24.3) 0.336
21 Psychedelic use 8 (25.8) 71 (27.4) 0.849
3:23 Cannabis use 27 (87.1) 152 (58.7) 0.002
24 Prescription opioid use 12 (38.7) 77 (29.7) 0.306
25 Crack use 27 (87.1) 157 (60.6) 0.004
26 Cocaine use 25 (80.7) 137 (52.9) 0.003
gg Crystal meth use 18 (58.1) 72 (27.8) <0.001
29 Heroin use 21 (67.7) 120 (46.3) 0.024
30 Non-injection drug use’ 27 (87.1) 148 (57.1) 0.001
31 Injection drug use’ 16 (51.6) 81 (31.3) 0.023
gé Physical/sexual client violence' 5(16.1) 36 (13.9) 0.784
34 Physical/sexual childhood abuse 24 (77.4) 112 (43.2) <0.001
35 Police harassment/arrest’ 16 (51.6) 91 (35.1) 0.072
36 Primary place to solicit clients’
37
38 Street/public space 24 (77.4) 118 (45.6)
39 Indoor/in-call venue 3(9.7) 103 (39.8)
40 dvertisi

Indppendent/self advertising (e.g., newspapers, 4(129) 38 (14.7) 0.002
41 online)
42 " Time-updated, last 6 months as reference
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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Table 2: Unadjusted and adjusted hazard ratios for predictors of time to suicidality among women in
Vancouver, 2010-2014 (N=290)

Unadjusted p-value Adjusted p-value
Characteristics Hazard Ratio Hazard Ratio
(95%CI) (95%CI)
Psychedelic use 1.00 (0.45 to 2.23) 0.995 0.40 (0.17 to 0.94)*  0.036
Cannabis use 3.44 (1.21t09.79) 0.021
Prescription opioid use 1.88 (0.91 to 3.90) 0.089
Crack use 3.06 (1.07 to 8.74) 0.037
Cocaine use 2.53 (1.03 to 6.22) 0.043
Crystal meth use 3.73 (1.75t0 7.97) <0.001 3.25(147t07.21)*  0.004
Heroin use 2.26 (0.99 to 5.13) 0.053
HIV seropositivity’ 2.15(0.92 to 5.06) 0.078
Childhood abuse 3.92 (1.69 to0 9.09) 0.002 3.54 (1.49t0 8.40)*  0.004
Indigenous ancestry 2.76 (1.34 to 5.67) 0.006
Canadian born 6.72 (1.62t027.95)  0.009
Homelessness' 2.55(1.19 to 5.44) 0.016 1.95(0.91 to4.17)*  0.085
Primary place to solicit clients’
Indoor venue (vs. street) 0.19 (0.06 to 0.66) 0.009
Independent (vs. street) 0.38 (0.14 to 1.05) 0.061

T Time-updated, last 6 months as reference
*Final multivariable model determined using backward selection with best overall fit, as indicated by the lowest Akaike information criterion

(AIC) value.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

23

Page 24 of 26



Page 25 of 26

©CoO~NOUTA,WNPE

e
[Ny

ADDBADIMDPDMDEDIRADDOWWWWWWWWWNDNNNNNNNNNRERRERRPERRERRERER
~NOUOPRARWNRPOOONOUOPRWNRPOOONOUAWNRPOOONOODUIAWN

S D
O

BMJ Open

STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cohort studies

. . It q
Section/Topic #em Recommendation Reported on page #
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract Title page, 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 1
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3,4
Objectives 3 State specific objectives, including any prespecified hypotheses 4,5
Methods
Study design Present key elements of study design early in the paper 56
Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 5,6
collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up 5
(b) For matched studies, give matching criteria and number of exposed and unexposed n/a
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 6,7
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 5-7
measurement comparability of assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 5,10
Study size 10 Explain how the study size was arrived at 6,7
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 6,7
why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 6,7
(b) Describe any methods used to examine subgroups and interactions
(c) Explain how missing data were addressed
(d) If applicable, explain how loss to follow-up was addressed 7
(e) Describe any sensitivity analyses n/a

Results

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




©CoO~NOUTA,WNPE

e
[Ny

ADDBADIMDPDMDEDIRADDOWWWWWWWWWNDNNNNNNNNNRERRERRPERRERRERER
~NOUOPRARWNRPOOONOUOPRWNRPOOONOUAWNRPOOONOODUIAWN

S D
O

BMJ Open

Page 26 of 26

Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed | 7, 8
eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 6,7
(c) Consider use of a flow diagram
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 7-9, 19, 20
confounders
(b) Indicate number of participants with missing data for each variable of interest 7,8
(c) Summarise follow-up time (eg, average and total amount) 8
Outcome data 15* | Report numbers of outcome events or summary measures over time 8
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 9,20,7
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized n/a
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period n/a
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses n/a
Discussion
Key results 18 | Summarise key results with reference to study objectives 9
Limitations
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 9,10
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 10
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 14

which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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